As yet no data on the 13C nuclear magnetic resonance spectra of pyrylium salts have been reported. The exchange of a CH group of a benzene ring with an 0 + atom is the greatest perturbation th a t can be done to produce a heterocyclic aromatic ring system. Thus it was of interest to compare 13C chemical shifts in the isoelectronic series, (i) benzene, (ii) pyridine, (iii) pyridinium cation and (iv) pyrylium cation, with increasing electronega tivity of the heteroatom (which can be additionally influenced by the substituent attached to the heteroatom of compound (iii)).
As yet no data on the 13C nuclear magnetic resonance spectra of pyrylium salts have been reported. The exchange of a CH group of a benzene ring with an 0 + atom is the greatest perturbation th a t can be done to produce a heterocyclic aromatic ring system. Thus it was of interest to compare 13C chemical shifts in the isoelectronic series, (i) benzene, (ii) pyridine, (iii) pyridinium cation and (iv) pyrylium cation, with increasing electronega tivity of the heteroatom (which can be additionally influenced by the substituent attached to the heteroatom of compound (iii)).
Proton decoupled Fourier transform 13C NMR spectra, with 13C in natural abundance, were re corded with X L -100 and CFT-20 Varian spectro meters for solutions in trifluoroacetic acid (80%) -methylene chloride-d2 (20%), unless otherwise stated. Peaks were assigned from single-frequency off-resonance experiments, intensity measurements and from comparisons with partly deuterated samples1. The 13C chemical shifts for members of the above mentioned series, namely the substituted pyrylium perchlorates, 2,4,6-trimethylpyridine (in CDC13), its cation, N,2,4,6-tetramethylpyridinium cation and mesitylene (in CDC13) are given in the Table. The changes in shielding of a nucleus on substi tu en t change may be thought of as arising from contributions due to changes in the local electronic environment, changes in the neighbour anisotropy and changes associated with the solvent. The first contribution may be further subdivided into factors arising from changes in the charge density, electric field, steric effects and various miscellaneous effects associated with the substituent change. In the present case the change in chemical shifts of the carbons of the aromatic ring on going along the isoelectronic series (i)-(iv) should be dominated by the change in charge density of the relevant carbon atoms. In order to test the validity of this assump tion we have calculated, from INDO M.O. theory, the total charge densities of symmetrically substi tuted trimethyl-benzene, -pyridine, -N-methylpyridinium cation and -pyrylium cation. In these preliminary calculations we used standard bond lengths and geometries, and the conformation of the methyl groups was considered fixed throughout the series. A plot of total charge density vs all the ring carbon 13C chemical shifts is given in the Figure. The correlation suggests th a t the predom inant contribution to the observed shift changes arises from charge density changes, although for the trimethyl-N-methylpyridinium cation the order of the quaternary carbon shifts was not correctly predicted. This correlation does, however, satis factorily explain why the chemical shifts of the ring carbons 2, 4 and 6 in the pyrylium salts are the lowest reported in six-membered heterocycles with one heteroatom.
Figure. P lo t o f 13C shifts o f 1 (-• -) , 9 (■). 10 (# ) and 11 (A) vts total charge densities.
The methyl carbons in position 4 of 2,4,6-tri methylpyridine resonate at higher field than the 2,6-methyl carbons; however for the 2,4,6-trimethylpyrylium cation the reverse order is ob served. This reversal is parallel to the relative rates of methyl deuteration (4-faster than 2-methyl for pyrylium, and vice-versa for pyridine)2; however no such reversal is observed in their X II spectra3. = A ssignm ent uncertain, ** = carbons nearest to ring are higher in th e Table. ortho 
